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Questionfrom the audience: How often is pressure over-
load compared with volume overload a problem in ventric-
ular hypertrophy?
Dr. Oparil: The usual situation is complex. Multiple
processes and factors contribute to the pathogenesis of ven-
tricular hypertrophy. Even with arterial hypertension, for
example, there may be genetic influences causing hypertro-
phy quite independent of what the blood pressure level may
be.
Dr. Rossi: How do you explain the presence of normal
myocardial fibers intermingled with hypertrophied fibers in
the same enlarged heart?
Dr. Oparil: I can't explain that.
Dr. Fisch: In some patients with ventricular hypertrophy,
large Q waves are attributed to septal hypertrophy. How
often is this true?
Dr. Oparil: More often, the heart hypertrophies sym-
metrically, but I cannot give you a quantitative answer.
Other explanations for the large Q wave merit consideration.
Question from the audience: How do you distinguish
between afferent and efferent nerves histologically?
Dr. Rossi: It is practically impossible with the light mi-
croscope. Similarly, except with special stains, one cannot
distinguish sympathetic from parasympathetic nerves.
Dr. Fisch: It has been proposed that nerves distal to a
myocardial infarction degenerate. Have you observed that
anatomically?
Dr. Rossi: Not within the first 24 or 48 hours after in-
farction. And even with later studies, it is difficult to judge
whether small nerves have or have not coursed through an
area of infarction.
Dr. Vassalle: Can you correlate sympathetic or vagal
neural lesions with any particular type of arrhythmia?
Dr. Rossi: No.
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Dr. James: The inability to relate a given neural lesion
to a particular kind of arrhythmia does not mean that the
neural lesion was not important, however. I recognize that
Dr. Vassalle did not make that interpretation, but others
might.
Question from the audience: When you find inflammatory
cell infiltration of a nerve, is its functional significance of
increased or decreased neural activity?
Dr. Rossi: It may be either at a given time of the process,
and eventually end in inactivity if the destruction is sufficient.
Dr. Warren: Recently, there have been reports of an
epidemic of sudden deaths among southeast Asian immi-
grants within the United States. Have you had a chance to
study any of those hearts, Dr. James, and do they have
lesions of the sort you have just been describing?
Dr. James: I have not examined such hearts. However,
more recent news releases report findings by pathologists
in Memphis, Tennessee, which describe exactly the per-
sistent fetal dispersion of the AV node and His bundle that
I showed you today.
Dr. Brandenburg: Multifocal Purkinje cell tumors look
like they would be difficult to remove entirely by surgery.
Dr. James: Yes, but as you will hear from Dr. Garson
later, some tumor sites may be functionally more trouble-
some than others, and identifying and removing such tumors
may help.
Dr. Rossi: There are also occasional Purkinje cell tumors
located in such a critical position, for example within the
His bundle, that their removal would be complicated, if
possible at all.
Dr. James: Dr. Oparil, it is now widely recognized that
left ventricular hypertrophy (of any or all types) is one of
the most frequent findings in sudden unexpected death. In
experimental hypertrophy, how is the collagen matrix dis-
tributed? Is it homogeneous or is it focal and in irregular
aggregates?
Dr. Oparil: I can't answer your question about distri-
bution patterns. However, in the rat, the myocytes enlarge
before there is any increase in collagen, which occurs later.
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Dr. James: Concerning histologic homogeneity . what is
the current thinking about symmetry of capillary distribution
in experimental ventricular hypertrophy?
Dr. Oparil: If the stimulus to hypertrophy is applied early
in cardiac development. capillary proliferation is concom-
itant with muscle fiber proliferation . If the stimulus is ap-
plied later, capillary proliferation never catches up.
Dr. Titus: Could Dr. Rossi discuss the significance of a
"negative" autopsy?
Dr. Rossi: As a pathologist interested in the conduction
system and the nerves of the heart, I dare say that an autopsy
omitting study of those areas-especially in cases of sud-
den death-should be considered inadequate or incomplete
rather than negative.
Dr. Titus: In addition to agreeing with that opinion about
cases of sudden cardiac death, I suggest that there are still
other deficiencies in some cases, such as a less than opti-
mally performed general autopsy or the omission of appro-
priate toxicologic examinations.
Dr. Hackel : The usual statement of a negative autopsy
is meaningless without specific description of exactly what
was sought. Even when we say there was severe athero-
sclerosis, we only imply that it was the cause of an ar-
rhythmia, but that is not necessarily the truth.
Dr . Oliver: Plenty of people have cardiac hypertrophy
or even myocardial ischemia but do not die suddenly . What
is different about those who do? What happens to the car-
diac nerves in left ventricular hypertrophy and during
ischemia?
Dr. Rossi: Early in ischemia, the nerves are histologically
well preserved. If there is neural participation in the path-
ogenesis of arrhythmias at that stage, it is presumably by
activation of receptors. In chronic ischemia. definite neural
damage does occur.
Dr . Oliver: What is known about cardiac nerves in di-
abetic patients who develop arrhythmias?
Dr . Rossi: In my experience, histologic evidence of di-
abetic cardioneuropathy is rare.
Dr. James: One must remember that there are several
different arrhythmogenic factors in the diabetic patient. in-
cluding abnormalities of small and large coronary arteries,
as well as various metabolic derangements that can influence
electrical activity of the heart and about which Dr. Oliver
is particularly knowledgeable.
Dr . Oliver: In all studies of sudden death, the postmortem
finding of severe coronary disease or the antemortem pres-
ence of left ventricular dysfunction are both important fac-
tors, but cardiomegaly is a very powerful independent pre-
dictor or risk factor .
Dr. Fozzard: Dr. Hackel, who is in the audience, has
carefully studied the hearts in patients who died with elec-
tromechanical dissociation . I would like to ask him if any
of my discussion of the subject ran counter to his thoughts
or whether he had suggestions for future postmortem studies
of such cases.
Dr. Hackel: You presented it exactly as I would have.
At present. I have no new suggestions .
Dr. Surawicz: The heart is a very rugged organ, surviving
as it does a remarkable work load under normal and ab-
normal conditions. During cardiac surgery, for example.
there is unavoidable injury to muscle and nerves, but most
of these patients do very well.
Dr. Rossi: Part of the explanation may be the restricted
location of such injury in contrast to more extensive lesions
found with generalized cardiac disease.
Dr. James: Although most patients do tolerate cardiac
surgery very well. some do not and some die. Among those
latter groups, arrhythmias and conduction disturbances are
often major problems. Even among survivors . new post-
operative arrhythmias (usually transient) are the rule rather
than the exception. Part of the reason electrical instability
causes no greater morbidity or mortality is the careful post-
operative monitoring routinely done.
Dr. Surawicz: Dr. Rossi , could you elaborate on the
significance of neural disease in patients with a long QT
interval?
Dr. Rossi: Although I cannot discuss the physiologic
significance, I have found various abnormalities of the left
stellate ganglion in several patients with the long QT syn-
drome who died suddenly.
Dr. Klocke: There have been numerous comments about
the frequent association of cardiomegaly in victims of sud-
den death, even those with coronary disease. Do patients
with coronary disease who die other than suddenly have
comparable cardiomegaly?
Dr. Hinkle: Most patients who die with circulatory failure
(not suddenly) have far less cardiomegaly than do those who
die suddenly.
Dr. Brandenburg: With newer electrophysiologic meth-
ods, can we expect to find clinical evidence of cardio-
neuropathy?
Dr. James: For a specific correlation, I am not optimistic.
It has been my sad experience to study postmortem several
hearts of patients who had extensive and expert electro-
physiologic studies correctly interpreted as negative, but
who died suddenly nevertheless, and some of these have
had impressive amounts of cardioneuropathy. On the other
hand, we should be able to do a better job clinically in
assessing autonomic neural performance and the dysauto-
nomic states .
